A simple method to improve the quality of diffusion-weighted magnetic resonance imaging with rapid histologic correlation in a murine model.
Diffusion-weighted magnetic resonance imaging (DW-MRI) has been used extensively in biomedical research. However, this technique has often suffered from distortion artifacts because of the magnetic field inhomogeneity surrounding the tissues. Histology is important for validating MRI interpretations, but correlating MRIs with tissue samples is challenging. Here we propose a method to improve DW-MRI and facilitate the matching between MRIs and tissue samples. A cryostat embedding medium, optimal cutting temperature (OCT) compound, was used to cover the examined target during the MRI studies. Frozen OCT compound could aid the examined target to be sectioned in parallel with the imaging plane. Phantom experiments demonstrated that embedding in OCT compound improved the magnetic field inhomogeneity while maintaining the apparent diffusion coefficient. Animal experiments revealed significantly reduced distortions in DW images in both the axial and coronal planes. The in vivo MRIs were easily matched with histologic specimens in a slice-to-slice fashion to examine the corresponding tissue microenvironment. This simple method might improve the quality of DW-MRI and provide histologic information for MRI to serve as an image biomarker.